Introduction
The interest in studying the elastic scattering of 6 He arises from its weakly bound nature, which significantly affects the dynamics of the collision. This nucleus is known to have a well developed 3-body structure consisting on an alpha particle and two valence neutrons weakly bound by less than 1 MeV [1, 2] . Coupling to the states from the continuum may play an important role in the dynamics of the reaction process by means of long range reaction mechanisms. In particular, we are interested in continuum states coupled with the ground state of 6 He by the dipole component of the Coulomb field of the target. That is what Coulomb dipole polarizability accounts for, and it has been found that it gives rise to a significant reduction of the elastic cross sections for other systems [3, 4, 5] .
In this paper we report on measurements of elastic scattering and alpha production cross sections of 6 
He+

208
Pb at Coulomb barrier energies. Due to the high Z value of target and the relatively low scattering energy, we expect important effects from the Coulomb dipole coupling.
Experiment
The experiment was performed at the Centre de Recherches du Cyclotron at Louvainla-Neuve, Belgium [6] . The bombarding energies of the secondary Pb was also measured to normalize data and to cancel systematic errors in the 6 
He+
208
Pb elastic cross sections. Two 5 mm collimators were used to provide good beam definition and to reduce frame scattering events. The outgoing particles were detected by three arrays of detectors, LEDA (used in standard and LAMP configurations) and DINEX. Figure  3 shows a schematic lay-out of the experimental set up.
LEDA silicon strip detectors (SSD) are described in [7] . DINEX detector array (see figure 1 ) consists of four 90
• circular silicon telescopes, of thickness 40µm (front) and 500µm (back). The front detector is a single sided SSD detector, a so called CD-type strip detector [8] . DINEX detector array was able to achieve a good identification of figure 4 , and the alpha production cross section at the energy of 22 MeV is shown in figure 5 .
The LAMP region includes the onset of Rutherford scattering regime at lower angles, providing us the needed reference experimental points for a global normalization. Therefore the analysis of the data from LEDA region is redundant, whereas implies additional nontrivial corrections due to the high rate of detected particles.
Analysis
We carried out an optical model (OM) analysis of the experimental data using the code ECIS [9] . In the calculations the effects of the dipole couplings to the states in the continuum were included by means of a dynamic dipole polarization potential (DDPP) [10] . Its Coulomb part was calculated explicitly from the theoretically predicted B(E1) energy distribution [11] . In the analysis we used a Coulomb radius of R C = 9.29 fm. For the nuclear potential we have chosen Woods-Saxon radial form factors for both real and imaginary parts with a radius R r = R i = 10.07 fm [12] . We made a fit to the 22 MeV distribution by means of four-parameter search. The depths and diffusenesses of the nuclear potential were varied in the search, with the starting values taken from [12] . The energy of 22 MeV is above the Coulomb barrier so the calculations are expected to be sensitive to the parameters of the nuclear potential.
The value of the imaginary diffuseness obtained at 22 MeV (a i =2(1) fm) fits well the data also at lower energies. This very large value suggests the presence of the strong nuclear component of the DDPP. The Coulomb component was explicitly included in the calculations. This result is in accordance with previous experimental works [12, 13, 14] .
Solid curves in figure 4 are OM calculations using a i =2.21 fm. Only the depths were varied in the search for the energy of 18 MeV. In order to see the effect of the large imaginary diffuseness and the sensitivity of the result, OM calculations were also performed with a fixed and more standard value for a i =0.819 fm. This value was used in [15] for the scattering of 6 Li on
208
Pb. The result of this calculation is shown in figure  4 (dotted curves). The large imaginary difusseness obtained for 6 He dumps oscillations in the region of the Coulomb rainbow.
Preliminary coupled channels calculations were performed for the energy of 22 MeV, assuming a simple di-neutron model of He. The couplings with the states from the continuum were included by means of continuum -discretized coupledchannels (CDCC) technique.The OM calculations with a i =2.21 fm (solid curve) and CDCC calculations (dashed curve) fit the experimental data equally well, although at intermediate scattering angles they lead to quite different results. This calls for new experimental data in this angular range.
In order to tackle the process of neutron transfer to the target, another approach was adopted assuming that the detected alpha particles at backward angles were produced via the transfer of a fully correlated di-neutron cluster to either the target bound states or continuum states, the latter accounting for the breakup contribution. Both processes were treated using the prior form of the DWBA amplitude. The calculated angular distributions of the alpha particles are compared with the experimental data in figure  5 .
Summary and outlook
We have investigated the elastic scattering of Optical model calculations including a dynamic dipole polarization potential can reproduce properly the data, provided that a very large imaginary diffuseness is used. Thus, Coulomb dipole polarizability accounts only for part of the absorption from elastic channel. Data at 22 MeV can be equally well described by the CDCC calculations. The transfer of 2 n to the target and direct break-up were included simultaneously in a different approach, achieving partially to reproduce alpha production cross section.
New scattering data would be needed to fully understand the mechanism of 
